Abstract. On the basis of the solution of the collisionless Boltzmann equation for electrons in the conduction band of semiconductor carbon nanotubes, an effective equation for the dynamics of two-dimensional few cycle light pulses (light bullets) is obtained, in the case when the environment into which carbon nanotubes are placed has a spatially modulated refractive index. The distortion of the pulse shape in the presence of a magnetic field is obtained.
Introduction
Earlier, a number of papers [1, 2] studied the propagation of one-, two-and threedimensional ultrashort optical pulses in a Bragg medium with carbon nanotubes and revealed the fact of their steady propagation. It was also found that in the case where the constant magnetic field is parallel to the axis of the carbon nanotube, the shape of the pulse can change and it becomes possible to control. As shown in [3] in this case, if the same electron-radio spectrum can be found exactly and in an arbitrarily strong magnetic field, which makes it possible to analyse the differences due to the presence and absence of a constant magnetic field.
Basic equations
As a rule, the study of carbon nanotubes' electronic structure is carried out in framework of analysis of dynamics of π-electrons in strong-coupling approximation. Consider an alternating electric field that is parallel to a constant magnetic field propagating in the CNT system. The Hamiltonian for electron system can be written in the form: For carbon nanotubes of the zig-zag type, the dispersion law for electrons in the presence of a magnetic field parallel to the nanotube axis is: Solving the problem, we neglect the diffraction spreading of the laser beam in direction along the CNT axis. We ignore the substrate electric field as well. Note that since both the typical size of CNTs and the distance between them are much smaller than the spatial domain typical size in which a few-cycle pulse is localized, we can use the continuous medium approximation and consider the current distributed over the volume.
It is established that a stable propagation of two-dimensional light bullets is possible in the presence of an external constant magnetic field directed along the nanotube axis in a Bragg medium with carbon nanotubes. Under the influence of a magnetic field, the shape of the pulse is distorted, the increase of the external magnetic field to a significant change in the propagation dynamics of a two-dimensional ultimately short optical pulse.
